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INTRODUCTION. 

THE  conference  held  at  Carlisle  in  August  last,  between  the  Executive 
Councils  of  the  Engineering  Employers'  Federation  and  of  the  Amalgamated 
Society  of  Engineers,  to  discuss  the  advantages  and  disadvantages  of  the  Bonus 
or  Premium  System  for  the  payment  of  men  employed  in  the  engineering  and 
allied  trades,  came  to  a  decision  which  was  absolutely  favourable  to  the  system ; 
and  will,  without  doubt,  ultimately  lead  to  its  general  adoption.  The  advantages 
to  be  derived  are  so  evident,  that  the  author  anticipates  that  this  system  will 
not  only  become  universal  in  the  engineering  trades,  but  that  its  successful 
working  will  be  the  means  of  extending  its  principles  to  other  industries,  so  that 
in  the  near  future  it  will  become  recognised  as  the  fairest  and  most  equitable 
method  of  rewarding  labour,  combining,  as  it  does,  increased  advantages  to  the 
workman,  as  well  as  reduced  cost  to  the  employer. 

The  Premium  System  is  already  in  practical  use  at  a  large  number  of 
important  engineering  works  in  this  country,  including  those  of  Messrs 
Armstrong,  Whitworth  &  Co.,  David  Eowan  &  Co.,  R.  &  J.  Weir,  Barr  &  Stroud, 
John  Lang  &  Sons,  Mavor  &  Coulson,  Kichardsons,  Westgarth  &  Co.,  Browett 
Lindley  &  Co.,  and  the  Central  Marine  Engine  Works.  Wherever  it  has  been 
introduced,  it  has  proved  successful  by  increasing  the  workmen's  wages  per  hour 
and  reducing  the  wages  cost  per  unit  of  product  to  the  employer ;  thus  providing 
in  itself  an  amicable  partnership  between  the  workman  and  the  employer  to  the 
benefit  of  both  parties.  At  a  recent  meeting  of  the  Institution  of  Mechanical 
Engineers,  when  a  paper  entitled  A  Premium  System  applied  to  Engineering 
Workshops  was  read  by  Mr  James  Rowan,  of  Glasgow,  the  author,  who  has  had 
practical  experience  of  the  working  of  the  system  for  upwards  of  five  years, 
mentions  that,  since  its  introduction,  the  average  time  taken  by  all  the  machinists 
has  been  reduced  during  the  first  four  years  by  20,  23,  31,  and  37  per  cent, 
respectively.  This  means  that  the  earnings  of  these  men  have  increased  by  the 
same  percentages.  More  recently  still,  in  a  paper  on  The  Premium  System  of 
Remunerating  Labour,  read  by  Mr  John  Ashford,  M.I.M.E.,  before  the  Man- 
chester Association  of  Engineers,  instances  are  quoted  where  35  per  cent, 
extra  wages  have  been  earned  by  workmen  under  the  Premium  System.  The 
benefits  accruing  from  the  increased  interest  which  the  workmen  manifest  in 
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their  work  was  also  dwelt  upon  by  Mr  Andrew  Carnegie,  whose  presidentia 
address  to  the  members  of  the  Iron  and  Steel  Institute  last  month  was  one  long 
eulogy  of  the  Profit  Sharing  Systems  and  of  their  economic  results. 

The  adoption  of  this  system  for  the  payment  of  workmen  has  already  created 
a  demand  for  some  handy  table  or  series  of  tables,  by  means  of  which  the  wages 
may  be  easily  found  without  the  necessity  of  any  calculations  whatever, 
together  with  a  short  summary  of  the  various  methods  in  general  use.  With 
the  object  of  supplying  this  need,  the  author  has  compiled  the  following  series 
of  tables,  which  have  been  in  practical  use  for  some  time  past  at  a  large  engineer- 
ing works  in  London,  and  have  been  found  to  be  of  inestimable  value.  Not  only 
are  the  tables  of  great  value  as  a  '  time-saving  appliance/  the  computation  of 
the  bonus  or  premiums  earned  by  a  number  of  men  taking  only  one-tenth  the 
time  by  the  aid  of  these  tables  compared  with  that  required  for  ordinary 
calculation,  but  they  possess  the  additional  advantage  of  being  less  liable  to 
error,  as  there  is  practically  no  possibility  of  a  mistake  occurring.  Although 
every  care  has  been  taken  to  prevent  any  mistakes  in  the  tables,  should  any  be 
found,  the  author  would  feel  obliged  if  they  were  pointed  out,  so  that  they  may 
be  rectified  in  future  editions.  The  author  would  also  be  pleased  to  receive  any 
suggestions  for  extending  their  use,  either  by  the  addition  of  extra  tables,  or  by 
altering  their  arrangement  in  any  way  needful  to  facilitate  their  more  general 
adoption. 

HENKY  A.  GOLDING. 

LONDON,  June  1903. 
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ADVANTAGES  OF  THE  BONUS  SYSTEM. 

There  are  practically  four  distinct  methods  of  rewarding  labour  at  present  in 
use  in  the  engineering  trades,  viz.,  day  work,  piece  work,  bonus  work,  and 
premium  system,  of  each  of  which  the  following  pages  give  a  brief  epitome. 

DAY  WORK. — This  was  the  original  method  of  payment,  based  on  the  time 
the  workman  spends  in  the  workshop,  and  entirely  independent  of  the  results  of  his 
labour.  The  contract  entered  into  between  the  employer  and  the  workman  is 
simply  one  for  the  payment  of  so  much  money  for  a  given  number  of  hours'  work. 
The  defects  of  this  method  were  soon  apparent ;  it  failed  to  effectively  stimulate 
in  the  workman  that  interest  which  from  all  points  of  view  is  so  desirable.  The 
man  receiving  his  8d.  or  9d.  per  hour,  whether  he  earned  it  or  not,  soon  became 
listless  and  indifferent.  It  also  necessitated  a  large  amount  of  supervision  on 
the  part  of  those  in  charge,  which  was  both  expensive  to  the  master  and 
irritating  to  the  workmen. 

PIECE  WORK. — To  effectively  maintain  the  workman's  interest  in  his 
work,  the  piece-work  method,  or  '  payment  by  results,'  was  introduced.  It 
originally  called  forth  a  large  amount  of  opposition  from  certain  sections  of  the 
workmen ;  but  when  they  found  that  by  working  a  little  harder,  or  sticking 
more  closely  to  their  work,  they  were  able  to  earn  50  or  60  per  cent,  more  per 
week  than  their  former  wages,  this  opposition  became  weaker,  and  gradually 
died  out.  In  fixing  piece-work  prices,  it  is  necessary  that  the  sum  agreed  upon 
will  be  such  that  the  workman  has  a  substantial  inducement  to  make  extra 
exertion,  but  not  so  much  as  to  compel  the  employer  to  reduce  the  rates,  or  to 
revert  to  time-payment.  The  great  defect  of  the  piece-work  system  lies  in  the 
'  whittling '  down  of  the  rate  per  piece.  As  the  workman,  by  continually  doing 
the  same  job,  or  by  exercising  a  certain  amount  of  forethought  and  discretion  in 
his  work,  was  able  to  earn  an  increased  amount  of  wages  per  week,  the  employer 
was  led  to  cut  down  the  rate,  with  the  inevitable  result  of  dissatisfaction  on  the 
part  of  the  workman,  and  resentment  towards  the  system.  Another  objection  to 
the  piece-work  system  was  the  gradual  introduction  of  labour-saving  tools  and 
appliances,  which  resulted  in  the  work  being  done  very  much  quicker,  but  at  the 
expense  of  a  heavy  initial  outlay  on  the  part  of  the  employer.  In  no  branch  of 
industry  was  this  felt  more  keenly  than  in  the  engineering  world.  The  adoption 
of  jigs,  templates,  special  chucks,  capstan  and  turret  lathes,  and  automatic 
machinery  of  all  kinds,  admitted  of  certain  classes  of  '  repetition '  work  or  the 
making  of  large  numbers  of  identically  the  same  piece,  being  finished  in 
a  fifth,  and  even  a  tenth,  of  the  time  originally  taken.  Such  work  being  done  on 
a  machine  almost,  if  not  entirely,  automatic  in  its  mechanism,  requiring 
practically  no  skill  on  the  part  of  the  operative,  naturally  could  not  demand  or 
receive  the  same  amount  of  reward  as  in  the  olden  days  before  the  introduction 
of  the  automatic  machines.  The  employer  was  therefore  compelled  to  materially 
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reduce  the  price  paid  per  piece,  to  recoup  himself  for  the  heavy  initial  outlay, 
and  to  maintain  an  extensive  tool-room  for  the  manufacture  and  maintenance  of 
the  special  tools  used  by  this  class  of  machinery.  This  led  to  the  latest  method 
of  remunerating  labour  by  means  of  one  of  the  various  bonus,  premium,  or 
profit-sharing  systems  now  so  generally  in  use  in  America  and  on  the  Continent, 
and  which  are  gradually  being  introduced  into  all  the  large  manufacturing 
establishments  in  Great  Britain. 

BONUS  SYSTEM. — Briefly  described,  the  bonus  system  is  one  in 
which  both  the  workman  and  the  employer  profit,  each  in  due  proportion,  from 
improved  methods  of  doing  any  class  of  work.  The  price  of  the  job  is  never 
altered  when  once  fixed  (unless  some  very  radical  change  occurs  to  demand  it), 
and  the  workman  is  encouraged  to  earn  as  much  as  he  possibly  can  ;  but  with 
this  great  difference,  that  a  portion  of  the  saving  on  the  nominal  price  goes  to 
the  workman,  and  a  portion  to  the  employer.  The  bonus  system  meets  all  the 
objections  of  piece  work ;  as  when  the  prices  are  carefully  fixed,  both  parties 
receive  a  part  of  the  saving,  and  both  therefore  have  a  direct  interest  in  the 
reduction  of  first  cost  to  its  minimum  amount.  It  is  essential  for  the  smooth 
working  of  this  system  that  the  price  should  be  carefully  fixed,  as  any  mistake 
in  underpricing  a  job  is  bound  to  result  in  loss  of  confidence  on  the  part  of  the 
workman.  The  result  of  the  adoption  of  this  system  is  to  induce  the  man  to 
utilise  his  brains,  study  his  job,  and  adopt  the  shortest  method  of  getting  through 
it.  Take,  for  example,  the  turning  of  a  bolt  or  pin,  with  round  head,  screwed  up, 
and  pin-pointed.  The  old  method  was  to  draw  the  steel  down  in  the  smith's 
shop  and  turn  it  in  an  ordinary  lathe.  If  a  turret  lathe  is  available,  it  can  now 
be  turned,  screwed,  pointed,  and  parted  off,  direct  from  the  solid  bar,  in  less  time 
than  the  smith  and  his  mates  can  make  it.  It  requires,  however,  expensive 
machinery  to  do  it,  which  necessitates  a  very  heavy  outlay  on  the  part  of  the 
employer,  and  consequently  the  latter  wishes  to  know  where  the  benefit  to  him 
exists  if  the  price  is  kept  the  same.  The  turner,  on  the  other  hand,  argues  that 
he  is  doing  the  same  job  as  before,  and  he  should  get  the  same  price  as  before. 
This  necessitates  some  '  division  of  the  profits,'  so  to  speak,  by  which  the 
employer  and  workman  may  both  reap  a  benefit,  and  this  is  what  the  bonus 
system  claims  to  do.  The  great  question  is,  what  proportion  of  the  benefit  the 
employer  has  a  reasonable  right  to  retain,  and  what  proportion  is  reasonably  due 
to  the  workman  ?  In  this  lies  the  difference  between  the  various  premium  and 
bonus  systems.  Some  are  based  on  the  equal  division  of  profits,  viz.,  the 
employer  taking  one-half,  and  the  workman  one-half,  while  others  give  the 
workman  one-third  and  the  employer  the  remaining  two-thirds ;  but  whatever 
the  particular  system  employed,  the  following  tables  will  be  found  simply 
invaluable  in  proportioning  out  the  bonus-. 

PREMIUM  SYSTEM. — This  system  originated  in  America  some  sixteen 
years  ago,  and  consists  primarily  in  fixing  a  time  allowance  for  each  job,  and 
giving  the  workman  an  additional  wage  or  premium  proportionate  to  the  per- 
centage of  time  saved  by  doing  the  job  in  less  time  than  that  mutually  agreed 
upon.  For  example,  take  a  workman  at  9d.  an  hour  doing  a  job,  the  time  limit 
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of  which  is  fixed  at  ten  hours ;  that  is  to  say,  the  job  is  such  that  a  man  of  that 
rating,  working  at  ordinary  day-work  rate,  would  take  ten  hours  to  complete  it. 
If,  by  extra  exertion  or  foresight,  the  workman  can  reduce  the  time  to  nine  hours,  he 
is  paid  nine  hours  at  9d.  per  hour,  his  day-work  rate  equal  to  6s.  9d.,  plus  one-tenth 
premium  or  Sd.  premium.  Thus  the  workman  is  remunerated  at  the  rate  of 
9'9d.  per  hour,  whilst  the  employer  gets  the  job  done  for  6s.  9d.  plus  8d. ;  equal 
to  7s.  5d.,  a  saving  of  a  penny  on  the  ten  hours  at  9d.  per  hour.  If,  now,  the 
man  reduces  the  time  to  eight,  hours,  saving  two  hours,  or  20  per  cent.,  in  the 
operation,  he  receives  eight  hours  at  9d.  per  hour  day-work  rate,  equal  to  6s.,  plus 
Is.  2Jd.  premium,  being  at  the  rate  of  20  per  cent,  on  his  day-work  money.  This 
is  equivalent  to  his  earning  7s.  2|d.  for  eight  hours'  work,  or  at  the  rate  of  10'8d. 
per  hour,  whilst  the  cost  of  the  job  to  the  master  is  reduced  to  7s.  2|d.,  or  a 
saving  of  3|d.  If  the  workman  is  able  to  reduce  the  time  still  further,  say  to 
seven  hours,  he  receives  5s.  3d.  day  work  plus  Is.  7d.  premium  (30  per  cent.), 
making  his  rate  equivalent  to  ll'7d.  per  hour,  whilst  the  total  cost  to  the 
employer  is  reduced  to  6s.  10d.,  a  reduction  of  8d.  The  results  of  further  re- 
ductions in  time  are  clearly  shown  in  Table  I.  (page  x),  from  which  it  is  seen 
that  whereas  the  workman  receives  an  equal  increment  of  increased  wage  per 
hour  for  equal  reductions  in  time,  the  saving  to  the  employer  is  very  slight  for 
low  premiums,  but  rises  more  rapidly  for  higher  premiums.  This  is  more  clearly 
shown  in  the  accompanying  illustration,  where  the  prices  paid  and  wages  earned 
are  plotted  as  curves  to  a  basis  of  time  required  for  the  job. 

The  curve  marked  A  re- 
presents the  total  wages  paid 
for  the  job;  that  marked  B 
shows  the  wages  per  hour 
earned  by  the  workman ;  C 
curve  shows  the  premium  paid; 
and  D  the  saving  in  cost  as  a 
percentage  of  the  original  cost 
of  7s.  6d.  It  is  thus  very  much 
more  to  the  master's  interest 
to  encourage  the  workman  to 
earn  as  high  a  wage  per  hour 
as  possible,  seeing  he  obtains 
the  job  at  a  greatly  reduced 
cost  when  the  workman  earns 
a  high  premium.  Some  firms 
who  have  adopted  this  system 

allow  their  workmen  one-half  of  what  they  save  on  the  time  allowance ;  but  it 
is  really  not  of  so  much  consequence  what  percentage  of  the  saving  is  allowed 
as  to  see  that  it  is  sufficient  to  encourage  emulation,  and  not  so  high  as  to  cause 
a  reduction  in  prices. 
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TABLE  I. 

Showing  Cost  and  Saving  with  the  Premium  System  for  a  Job 
the  Time  Limit  of  which  is  10  hours,  the  Workman  being 
rated  at  9d.  per  hour. 


Time 
Taken. 

Premium 
Paid. 

Day-work  Rate    Premium 
at  9d.  per  Hour.      Earned. 

Total 

Cost. 

Wages 
per  Hour. 

Reduction  in  Cost 
on  Original  Price. 

Hours. 

% 

,«.     d.               s.      d. 

s.      d. 

d. 

s.      d. 

% 

10 

0 

76             00 

7     6 

9-0 

0     0 

0 

9 

10 

69             08 

7     5 

9'9 

0     1 

1 

8 

20 

60             1     21 

7     21 

10-8 

0     3i 

4 

7 

30 

53             17 

6  10 

11-7 

0     8 

9 

6 

40 

4     6             1     91 

6     31 

12-6 

1     21 

16 

5 

50 

39             1  lof 

5     7i 

13-5 

1   101 

25 

4 

60 

30             1     9| 

4     91 

14-4 

2     8| 

36 

3 

70 

23             17 

3  10 

15-3 

3     8 

49 

2             80 

16             1     21 

2     81 

16-2 

4     91 

64 

1 

90 

09             08 

i 

1     5 

17-0 

6     1 

81 

GROUP  WORK. — The  advantages  of  grouping  together  a  number  of  work- 
men employed  on  one  particular  class  of  work,  have  so  readily  been  recognised 
by  employers  that  the  practice  has  been  widely  extended  within  recent  years. 
It  is  now  quite  usual  to  see  groups  of  machines  collected  together,  all  doing 
similar  work,  under  the  immediate  supervision  of  one  skilled  machinist,  the 
machines  being  worked  themselves  by  practically  unskilled  operatives  (to  use  the 
American  term).  In  such  cases,  where  the  work  is  done  either  on  piece  or  on 
the  bonus  or  premium  systems,  these  tables  will  be  found  of  inestimable  value  in 
proportioning  out  the  wages  earned  by  the  various  operatives  all  working  at 
different  rates.  Take  for  example  a  number  of  brassfinishers  turning  one  gross  or 
twelve  gross  of  lubricator  parts,  in  a  group  at  a  bonus  price.  The  principal  turner 
will  probably  be  an  experienced  man,  in  charge  of  four  or  five  lads  of  various  ages, 
working  at  different  rates,  each  doing  the  class  of  work  most  suitable  to  his 
ability.  It  is  both  difficult  and  complicated  to  price  each  and  every  operation 
involved,  so  one  price  is  given  to  the  charge  hand  to  cover  the  whole  of  the  turn- 
ing (and  probably  milling  also)  required  by  the  complete  set  of  lubricator  parts. 
The  bonus  made  has  then  to  be  proportioned  out  accordingly  to  the  various 
amounts  earned  by  the  charge  hand  and  the  different  lads,  so  that  each  may 
receive  his  share.  The  details  of  how  to  do  this  with  the  aid  of  these  tables  is 
explained:  fully  later  on,  but  to  attempt  to  work  it  out  by  ordinary  arithmetic 
is  a  calculation  involving  some  ten  to  fifteen  minutes  of  a  highly-paid  official's 
time,  and  takes  quite  a  reasonable  amount  off  the  real  saving  effected  to  the 
employer  by  the  adoption  of  the  bonus  system. 

Again,  very  frequently  a  number  of  drilling  machines  are  all  placed  in  charge 
of  one  experienced  driller,  and  he  is  expected  to  look  after  the  lads  working  the 
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other  machines  under  him.  Similar  methods  are  adopted  with  the  fitting  up  of 
parts  of  machines  on  the  bench,  one  group  taking  (say)  all  connecting  rods, 
another  all  cylinders,  another  all  pumps,  etc.  By  arranging  the  mechanics  and 
apprentices  at  work  in  a  group,  each  doing  that  class  of  work  most  suited  to  his 
ability,  at  various  rates,  much  friction  is  avoided,  and  initial  cost  is  reduced  to  a 
very  low  amount.  Where  such  methods  are  in  vogue,  by  the  adoption  of  the  bonus 
or  premium  systems,  all  in  the  group  have  an  equal  interest  in  reducing  the  cost, 
and  all  are  rewarded  with  an  amount  of  bonus  or  premium  proportionate  to  the 
amount  of  work  put  in  on  the  job.  To  calculate  the  various  amounts  of  bonus 
for  group  work  entails  an  enormous  expenditure  in  the  pay-office,  which  can 
easily  and  readily  be  reduced  to  one-tenth  the  amount  by  the  aid  of  these  tables. 

METHOD  OF  USING  THE  TABLES. 

Before  explaining  the  method  of  using  the  tables,  a  short  description  of  them 
will  perhaps  be  advisable.  The  first  set  of  tables  are  55  in  number,  and  are 
arranged  in  order  of  the  percentages  which  they  represent,  with  a  finger  index  on 
the  right-hand  side  for  convenience  of  manipulation.  They  are  compiled  for 
every  integral  percentage  from  5  per  cent,  to  50  per  cent.,  with  the  intervening 
2|  percentages,  such  as  7|  per  cent.,  12|  per  cent.,  etc.,  and  the  33J  per  cent.,  also 
included.  These  latter  tables  are  added  primarily  for  the  use  of  computing 
discounts,  as  will  be  explained  later.  Each  table  gives  the  percentage  for  any 
amount  from  Id.  to  £160  ;  the  amounts  from  Id.  to  £1  being  given  direct,  and 
those  from  £1  to  £60  being  obtained  mentally  by  adding  the  percentage  for  the 
pounds  to  that  for  the  particular  amount  of  shillings  and  pence.  Where 
the  amount  is  over  £60  an  additional  set  of  figures  is  given  for  every  £10,  from 
£60  to  £160,  sometimes  involving  the  use  of  a  little  scrap-paper,  but  in  practice 
these  amounts  are  seldom  needed.  For  example,  15  per  cent,  of  £5.  10s.  6d.  = 
15s.  for  £5,  plus  Is.  7d.  for  the  10s.  6d.,  making  altogether  16s.  7d.  Similarly, 
15  per  cent,  of  £34.  17s.  9d.  is  seen  to  be  £5.  4s.  8d.  The  addition  of  these 
quantities  mentally  is  found  to  be  very  easy,  after  a  little  practice.  Also,  the 
percentages  are  given  only  to  the  nearest  halfpenny,  as  in  business  circles  the 
use  of  farthings  is  usually  looked  upon  as  an  unnecessary  degree  of  accuracy. 

At  the  end  of  the  bonus  tables  will  be  found  an  additional  table  for  use 
where  the  Premium  System  is  adopted,  showing  the  various  percentages  of 
premium  earned  for  different  reductions  of  time.  The  percentages  are  given  for 
a  time  limit,  varying  from  1  to  200  hours,  as  shown  by  the  headings  to  the 
various  columns ;  and  for  a  reduction  of  time  from  half  an  hour  to  100  hours, 
as  shown  by  the  index  figures  to  the  various  lines.  The  percentages  quoted  are 
the  nearest  whole  number,  with  the  exception  of  the  odd  2|  percentages  already 
mentioned,  all  fractional  percentages  up  to  one-half  being  recorded  at  the  lowest 
whole  number,  and  all  those  above  the  half  being  reckoned  as  the  next  whole 
number.  Thus  6  hours  saved  on  a  33-hour  limit  is  really  equal  to  18'18  per 
cent.,  but  this  being  under  18 -5  is  reckoned  at  18  per  cent.  On  the  contrary, 
6  hours  saved  on  a  36-hour  limit,  which  is  theoretically  equal  to  16'67  per  cent., 
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is  recorded  as  17  per  cent.,  its  nearest  whole  number.  The  percentages  are 
tabulated  for  half-hour  intervals  up  to  10  hours'  saving,  for  single-hour  intervals 
up  to  50  hours,  and  for  2-hour  intervals  up  to  100  hours;  the  time  limit 
columns  being  given  for  single- hour  intervals  up  to  50  hours,  2 -hour 
intervals  up  to  100  hours,  5 -hour  intervals  up  to  150  hours,  and  10-hour 
intervals  up  to  200  hours. 

The  method  of  using  the  tables  will  be  found  equally  simple  after  a  little 
practice.  Take  first  the  use  of  the  tables  for  proportioning  out  the  various 
amounts  of  wages  earned  by  a  number  of  men  in  a  gang,  say  a  smith  and  his 
two  mates,  working  piece  work,  and  making  a  crank  forging,  or  a  small  set  of 
engine  work,  at  a  piece  work  price  of  £4.  The  time  spent  upon  the  job.  as  given 
by  the  time  sheets,  is  as  follows  : — 

Day  Work. 

No.  234,  45  .  hours  @40/- per  week1    =     £1   13     4 
No.  242,  49|      „      @  24/-   „      „  116 

No.  247,  21        „      @  16/-   „      „          =063 

Total   day   work      =      £311 
Piece  work  price      =        400 


Balance      =      £0  18   11 

-      31%  of  £3     1     1 

The  balance  to  be  paid  the  various  hands,  as  found  by  the  31  per  cent,  table, 
is: — 

No.  234          .         .         £0  10     4     (31%  of  £1   13     4) 
No.  242 
No.  247 

Total 

Take  another  case,  where  a  patternmaker  and  a  lad  working  together  make 
the  pattern  for  a  small  cylinder  or  frame  at  a  bonus  price  of  £2,  15s.,  the  work- 
men to  take  half  the  bonus  and  the  firm  one-half.  The  time  sheet  for  this  job 

may  show : — 

Day  Work. 

No.  183,  36    hours  @  42/- per  week  *    =£180 
No.  197,  38£     „      @16/-   „      „          =        0  11     4 


0 

6 

8 

(31% 

of 

1 

1 

6) 

0 

1 

11 

(31% 

of 

0 

6 

3) 

£0 

18 

11 

Total  day  work      =      £1   19     4 
Bonus  price  2   15     0 


Difference      =     £0  15     8 
Bonuses  to  be  paid  workmen,  \      —        0     7  10 

=      20%  of  £1   19     4. 

Bonuses  to  be  paid  workmen,  as  found  by  the  20  per  cent,  tables :  — 

Day  Work.  Bonus.  Wages. 

No.  183       .         .         £1     8     0     +      £0     5     7      =     £1  13     7 
No.  197        .  0114+         023=        0  13     7 


Totals  .         .         £1   19     4  £0     7  10  £272 

1  '  Per  week  '  here  refers  to  54  hours. 
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Take,  thirdly,  the  case  of  a  fitter  and  gang  fitting  up  a  small  engine,  or  pump, 
at  a  bonus  price  of  £10.     In  this  case,  the  time  sheets  give  the  following: 

Day  Work. 

No.  7,  64£  hours  @  42/-  per  week  =  £2  10  2 
No.  15,  90£  „  @  38/-  „  „  =  338 
No.  27,  23|  „  @  32/-  „  „  =  0  13  11 
No.  85,  100  „  @  12/-  „  „  123 


Total  day  work     =     £7  10     Q 

Here  the  bonus  was  equally  divided  between  the  firm  and  the  workmen,  but 
the  foreman  erector  took  10  per  cent,  of  the  workmen's  bonus  for  generally 
supervising  and  accelerating  the  work.  The  bonus,  therefore,  worked  out  at : 

Bonus  price       =     £10     0     0 
Day  work  7  10     0 


Difference     =        £2  10     0 

One-half  bonus  to  workmen      =  150 

Less  10  %  to  foreman      =          026 


Nett  bonus  to  workmen      =       £1     2     6  =  15%  on  day  work. 

The  bonus  of  £1,  2s.  6d.  as  divided  between  the  four  workmen  by  the  15  per 
cent,  table,  is : — 

Day  Work.  Bonus.  Total  Wages. 

No.     7     .         .         £2  10     2      +  £0     7     61     =  £2  17     84 

No.  15     .         .            338+  0     9     6f     =  3  13     2i 

No.  27     .         .           0  13  11      +  021        =  0  16     0 

No.  85     .                     123+  034=  157 


Totals        .         £7  10     0      +      £126        =      £8  12     6 
+  Bonus  to  foreman      =      £0     2     6 


Nett  cost  to  firm      =      £8  15     0 

As  illustrating  the  use  of  the  tables  to  firms  adopting  the  premium  system, 
take  the  following  three  cases : — 

Case  1. — A  turner,  rated  at  38s.  per  week  of  54  hours,  is  employed  to  turn 
cranks,  the  time  limit  of  which  is  fixed  at  90  hours  each.  The  first  one  takes  73 
hours,  saving  17  hours,  or  19  per  cent.  His  wages  are  therefore: — 

Day  work,  73  hours  @  38/-  per  week      =     £2  11     4 
Premium,  @  19%         .  099 

Total  wages         .         .  £3     1     1 

That  is,  the  man  is  rewarded  for  his  labour  at  the  equivalent  rate  of  45s.  3d. 
per  week  of  54  hours,  instead  of  38s.  per  week,  whereas  the  cost  to  the  employer 
of  turning  the  crank  is  £3,  Is.  Id.  instead  of  the  £3,  3s.  6d.  which  it  would 
have  cost  under  the  old  day-work  system,  had  the  man  taken  90  hours  to  do  it. 
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If  now,  on  turning  a  second  one,  the  time  is  reduced  to  64  hours,  saving  26  hours 
or  29  per  cent.,  the  wages  will  be  : — 

Day  work,   64  hours  @  38/-  per  week      =      £2     5     0 
Premium,   @  29%          .         .          .          .      =         0130 


Total  wages 


£2  18     0 


Which  is  equivalent  to  the  man  earning  49s.  per  week  of  54  hours,  and  the 
cost  to  the  master  is  reduced  from  £3,  3s.  6d.  to  £2,  ]  8s.,  saving  5s.  6d.  in  the 
operation. 

Case  2. — Take  further  the  case  of  a  brassfinisher  and  four  lads  working 
together  on  one  gross  of  parts  for  small  lubricators,  the  time  limit  for  which  is 
fixed  at  200  hours.  If  they  complete  the  lot  in  130  hours,  thus  saving  35  per 
cent,  of  the  time  limit,  their  respective  premiums  will  be : — 


No.  143,  25    hours  @  26/-  per  week 
No.  265,  241     „      @  i2/_  „       „ 
No.  273,  27       „      @  10/-   „       „ 
No.  279,  27J     „     @    8/-  „       „ 
No.  293,  26       „      @    5/-   „       „ 


Day  Work. 

£0  12  01  + 

055  + 

050  + 

041  + 

025  + 


Premium. 
£0  4  24 
0  1  11 
0  1  9 
0  1  5 
0  0  10 


Totals     =     £1     8  11|      +      £0  10     11 

Case  3. — Lastly,  take  the  case  of  an  ironrnoulder  making  a  number  of 
cylinders,  at  a  time  limit  of  64  hours  each.  The  moulder  is  rated  at  8d.  per 
hour,  or  36s.  per  week  of  54  hours.  The  following  table  gives  the  amount  of 
premiums  earned  and  the  total  cost,  together  with  the  equivalent  wages  earned 
per  week  of  54  hours,  for  this  case. 


Time 
Taken. 

Time 
Saved. 

Premium. 

Day  Work. 

Premium. 

Total  Wages. 

Equivalent  Wages 
per  Week  of 
54  Hours. 

Hours. 

Hours. 

% 

£    s.      d. 

s.     d. 

£    s.     d. 

£      s.     d. 

521 

Hi 

18 

1   15     0 

6     3 

2      1      3 

225 

50 

14 

22 

1   13     4 

7     4 

208 

2     3  11 

46 

18 

28 

1  10     8 

8     7 

1   19     3 

2     6     1 

44 

20 

31 

1     9     4 

9     1 

1    18     5 

272 

40 

24 

37£ 

1     6     8 

10     0 

1   16     8 

296 

The  examples  chosen,  although  they  all  refer  more  particularly  to  the 
engineering  trade,  are  equally  useful  in  other  industries  where  men  are  paid 
on  the  premium  or  bonus  system.  The  tables  are  also  very  useful  for  the 
computation  of  discounts  in  the  general  office.  For  example,  an  invoice  for 
files  is  sent  in  at  (say)  £27,  10s.,  less  62|  per  cent,  discount.  Here  the  nett  cost 
will  be  37 1  per  cent,  of  the  list  price,  or  £8,  18s.  9d.  Similarly  for  leather 
belting,  small  tools  (stocks  and  dies,  taps  and  drills,  etc.),,wrought-iron  gas  and 
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steam  barrel,  all  of  which  have  high  discounts,  the  checking  of  the  invoices  with 
the  aid  of  these  tables  can  easily  be  done  in  one-fourth  the  time  taken  in  the 
ordinary  way,  and  that  without  any  possibility  of  a  mistake  occurring.  As 
stated  before,  these  tables  have  been  in  actual  use  at  a  large  engineering  works 
in  London  for  several  months  past,  and  have  been  found  of  the  greatest  value. 
In  publishing  them  now  for  the  first  time,  the  author  trusts  that  they  will  be 
of  service  to  others  who  have  similar  work  to  perform. 
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5   PER  CENT. 


TABLES. 


D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

£  s.   d. 

£  s.    d. 

£   a.   d. 

~£  s.    d. 

£  s.   d. 

£  s.    d. 

£  s.   d. 

£   s.    d. 

£    s.   d. 

£    s.   d. 

001 

000 

0     5     1 

003 

0  10     1 

006 

0  15     1 

009 

1     0    0 

010 

002 

000 

052 

003 

0  10     2 

006 

0  15     2 

009 

200 

020 

003 

000 

053 

003 

0  10     3 

006 

0  15     3 

009 

300 

030 

004 

000 

054 

003 

0  10     4 

006 

0  15     4 

009 

400 

040 

005 

000 

055 

003 

0  10     5 

006 

0  15     5 

009 

500 

050 

006 

0     0     04 

056 

0     0     3A 

0  10     6 

0     0     64 

0  15     6 

o   o   94 

600 

060 

007 

o   o   04 

057 

0     0     34 

0  10     7 

0     0     64 

0  15    7 

0     0     94 

700 

070 

008 

o   o   04 

058 

o   o   34 

0  10     8  1  0     0     64 

0  15    8 

o   o   94 

800 

080 

009 

o   o   04 

059 

o   o   34 

0  10     9 

0     0     64 

0  15    9 

o   o   94 

900 

090 

0     0  10 

o   o   04 

0     5  10 

o   o   34 

0  10  10 

0     0     64 

0  15  10 

o   o   94 

10    0    0 

0  10     0 

0     0  11 

o   o   04 

0     5  11 

o   o   34 

0  10  11 

0     0     64 

0  15  11 

o   o   94 

11     0    0 

0  11     0 

010 

o   o   04 

060 

o   o   34 

0  11     0 

0     0     64 

0  16    0 

0     0     94 

12     0     0 

0  12     0 

0     1     1 

o   o   04 

06     1 

o   o   34 

0  11     1 

0     0     64 

0  16     1 

o   o   94 

13     0     0 

0  13     0 

012 

o   o   04 

062 

o   o   34 

0  11     2 

0     0     64 

0  16     2 

o   o   94 

14     0     0 

0  14     0 

0     1     3 

o   o   04 

063 

o   o   34 

0  11     3 

0-   0     64 

0  16     3 

o   o   94 

15     0     0 

0  15     0 

014 

001 

064 

004 

0  11     4 

007 

0  16     4 

0     0  10 

16     0    0 

0  16     0 

015 

001 

065 

004 

0  11     5 

007 

0  16     5 

0     0  10 

17     0     0 

0  17     0 

j  0     1     0 

001 

066 

004 

0  11     G 

007 

0  16     6 

0     0  10 
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0     0     3     10     7  11 

0     0     74 
0    0     74 
0    0    74 
0    0    74 
0     0     74 

0  12    7 
0  12     8 
0  12     9 
0  12  10 
0  12  11 

0     1     0 
0     1     0 
0     1     0 

o   i   04 
o   i   04 

0  17    7 
0  17     8 
0  17     9 
0  17  10 
0  17  11 

5 
0     1     5 
0     1     5 
015 
0     1     5 

n       1        F.1 

31     0    0 
32     0     0 
33     0    0 
34     0    0 
35     0    0 

297 
2  11     2 
2  12    9 
2  14     5 
2  16    0 

BONUS 


9  PER   CENT. 


TABLES. 


D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    .v.    d. 

£    s.    <1. 

001 

000 

051 

o    o   54 

0  10     1 

0     0  11 

0  15     1 

0     1     44 

100 

o    i    94 

002 

000 

052 

o   o    54 

0  10     2 

0     0  11 

0  15     2 

0     1     44 

200 

037 

003 

0     0     04 

053 

o   o   54 

0  10     3 

0     0  11 

0  15     3 

0     1     4| 

300 

055 

004 

o   o   04 

054 

006 

0  10     4 

0     0  11 

0  15     4 

o   i    44 

400 

0     7     24 

005 

0     0     04 

055 

006 

0  10     5 

0     0  11 

0  15     5 

0     1     44 

500 

090 

006 

0     0     04 

056 

006 

0  10     6 

0     0  114 

0  15     6 

0     1      44 

600 

o  10   94 

007 

o   o   04 

057 

006 

0  10     7 

o   o  114 

0  15     7 

015 

700 

0  12     7 

008 

0     0     04 

058 

006 

0  10     8 

o   o  114 

0  15     8 

015 

800 

0  14     5 

009 

0     0     l" 

059 

006 

0  10     9 

o    o  114 

0  15     9 

0     1     5 

900 

0  16     24 

0     0  10 

001 

0     5  10 

0     0     64 

0  10  10 

0     0  ll| 

0  15  10 

0     1     5 

10     0     0 

0  18     0 

0     0  11 

001 

0     5  11 

0     0     64 

0  10  11 

0     1     0 

0  15  11 

0     1     5 

010 

0     0     1 

060 

0     0     64 

0  11     0 

010 

0  16     0 

0     1     54 

11     0     0 

0  19     94 

12     0     0 

117 

0     1     1 

001 

061 

0     0     64 

0  11     1 

0     1     0 

0  16     1 

o    i    54 

13     0     0 

135 

012 

o   o   14 

062 

0     0     64 

0  11     2 

010 

0  16     2 

o    i    54 

14     0     0 

1     5     24 

013 

o    o    14 

063 

0     0     64 

0  11     3 

010 

0  16     3 

o    i    54 

15     0     0 

1     7     0" 

0     1     4 

0     0     li 

064 

007 

0  11     4 

010 

0  16     4 

0     1     54 

16     0     0 

1     8     94 

015 

o   o   14 

065 

0     0     7 

0  11     5 

0    1     04 

0  16     5 

o    i    :..', 

17     0     0 

1  10     7 

016 

0     0     li 

066 

007 

0  11     6 

0    1     04 

0  16     6 

016 

18     0     0 

1  12     5 

0     1     7 

o   o   14 

067 

007 

0  11     7 

0    1    04 

0  16     7 

016 

19     0     0 

1  14     24 

0     1     8 

002 

068 

007 

0  11     8 

o    i    04 

0  16     8 

016 

20     0     0 

1  16     0" 

0     1     9 
0     1  10 

002 
002 

069 
0     6  10 

0     0     74 
0     0     7i 

0  11     9 
0  11  10 

o   i    04 

0     1     1 

0  16     9 
0  16  10 

016- 
016 

21     0     0 

1  17     94 

0     1  11 
020 

002 
002 

0     6  11 
070 

0     0     74 

o   o   74 

0  11  11 

0  12     0 

0     1     1 
Oil 

0  16  11 
0  17     0 

0     1     64 
0     1     64 

22     0     0 
23     0     0 
24     0     0 

1  19     7 
2     1     5 
2     3     2i 

0     2     1 

002 

0     7     1 

0    0    74 

0  12     1 

0     1     1 

0  17     1 

0     1     64 

25     0     0 

250 

022 

o   o   24 

072 

0     0    74 

0  12     2 

0     1     1 

0  17     2 

0     1     64 

26     0     0 

2     6     94 

023 

o   o   24 

073 

008 

0  12     3 

0     1     1 

0  17     3 

o    i    64 

27     0     0 

287 

024 

o   o   24 

074 

008 

0  12     4 

o   i    14 

0  17     4 

0     1     61 

28     0     0 

2  10     5 

025 

o   o   24 

075 

008 

0  12     5 

o   i    14 

0  17     5 

0     1     7 

29     0     0 

2  12     24 

026 

o   o   24 

076 

008 

0  12     6 

o   i    14 

0  17     6 

0     1     7 

30     0     0 

2  14     0 

027 
028 
029 
0     2  10 
0     2  11 

003 
003 
003 
003 
003 

077 
078 
079 
0     7  10 
0    7  11 

008 
0     0     84 
0     0     84 
0     0     8| 
0     0     84 

0  12     7 
0  12     8 
0  12     9 
0  12  10 
0  12  11 

o    i    14 
o    i    14 

012 
012 
012 

0  17    7 
0  17    8 
0  17     9 
0  17  10 
0  17  11 

0     1     7 
017 
0     1     7 
0     1     74 
0     1     74 

31     0     0 
32     0     0 
33     0     0 
34     0     0 

2  15     94 
2  17     7 
2  19     5  *•• 
3     1     24 

030 

003 

080 

0     0     84 

0  13     0 

012 

0  18     0 

0     1     74 

35     0     0 
36     0     0 

330 
3     4     94 

0     3     1 

o   o   34 

081 

0     0     84 

0  13     1 

012 

0  18     1 

o    1    74 

37     0     0 

367 

032 

o   o   34 

082 

009 

0  13     2 

012 

0  18     2 

0    1     74 

38     0     0 

385 

0   '3     3 

o   o   34 

083 

009 

0  13     3 

o    i    24 

0  18     3 

0    1    74 

39     0     0 

3  10     24 

034 

o   o   34 

084 

009 

0  13     4 

o    i    24 

0  18     4 

018 

40     0     0 

3  12     0 

035 
036 
037 
038 
039 

o   o   34 

004 
004 
004 
004 

085 
086 
087 
088 
089 

009 
009 
0     0     94 

o   o   94 
o   o   94 

0  13     5 
0  13     6 
0  13     7 
0  13     8 
0  13     9 

o   i   24 
o   i   24 
o    i    24 
o    i    24 

013 

0  18     5 
0  18     6 
0  18     7 
0  18     8 
0  18     9 

018 
018 
018 
018 
0     1     84 

41     0     0 
42     0     0 
43     0     0 
44     0     0 

3  13     91 
3  15     7 
3  17     5 
3  19     24 

0     3  10 

004 

0     8  10 

o   o   94 

0  13  10 

0     1     3 

0  18  10 

0     1     84 

45     0     0 

410 

0     3  11 
040 

004 
0     0     44 

0     8  11 
090 

o   o   94 
o   o   94 

0  13  11 
0  14     0 

013 
013 

0  18  11 
0  19     0 

0     1     84 
0     1     84 

46     0     0 
47     0     0 
48     0     0 

4     2     94 
447 
465 

041 

0     0     44 

091 

0     0  10 

0  14     1 

013 

0  19     1 

0     1     84 

49     0     0 

4     8     24 

042 

o   o   44 

092 

0     0  10 

0  14     2 

o    i    34 

0  19     2 

0     1     84 

50     0     0 

4  10     0 

043 

044 
045 
046 
047 
048 

o   o   44 
o   o   44 

005 
005 
005 
005 

093 
094 
095 
096 
097 
098 

0     0  10 
0     0  10 
0     0  10 

o   o  104 
o   o  104 
o   o  104 

0  14     3 
0  14     4 
0  14     5 
0  14     6 
0  14     7 
0  14     8 

o    i    34 
o   i    34 

0     1     34 

o    i    34 

0     1     34 
014 

0  19     3 
0  19     4 
0  19     5 
0  19     6 
0  19     7 
0  19     8 

019 
019 
019 
019 
0     1     9 
019 

51     0     0 
52     0     0 
53     0     0 
54     0     0 
55     0     0 

4  11     94 
4  13     7 
4  15     5 
4  17     24 
4  19     0 

049 
0     4  10 
0     4  11 
050 

005 
005 

o   o   54 
o   o   54 

099 
0     9  10 
0     9  11 
0  10     0 

o   o  104 

0     0  104 

o   o  104 

0     0  11" 

0  14     9 
0  14  10 
0  14  11 
0  15     0 

0     1     4 
014 
0     1     4 
014 

0  19     9 
0  19  10 
0  19  11 

1     0     0 

0     1     94 

o   i    94 

0     1     94 

o   i    94 

56     0     0 
57     0     0 
58     0     0 
59     0     0 

5     0     94 
527 
545 
5     6     24 

60     0     0 

580 

70    0    0 

660 

90  0  0 

820 

110  0  0 

9  18     0 

130  0  0 

11  14     0 

150    0    0 

13  10     0 

80    0    0 

740 

100  0  0 

900 

120  0  0 

10  16     0 

140  0  0 

12  12     0 

160    0    0 

14     8     0 

BONUS 


1O   PER  CENT. 


TABLES. 


£  s.  d.  £  s.    d. 

0  0  0  I  0  51 

0  0  0  I  0  5     2 

0  0  04  0  5     3 


0     0     Oi      0     5     7 

001" 

001 


007 
007 
007 
007 
007 


001 
001 
00 


11  0  0 

12  0  0 

13  0  0 

14  0  0 

15  0  0 

16  0  0 

17  0  0 

18  0  0 

19  0  0 

20  0  0 


o  o  74 

0  0  74 

0  0  7 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0  84 


0     0     14 

o  o  14 

o  o  14 

o  o  14 

o  o  14 

002 

002 

002 

002 

002 

0     0     24 

0     0     2 


23  0  0 

24  0  0 

25  0  0 

26  0  0 
0  0 


0  12 
0  12 
0  12 
0  12 
0  12 
0  12 
0  12 
0  12 
0  12 
0  12  10 
0  12  11 
0  13  0 


0  0 

o  o  24 

0  0  24 
003 
0  3 

(I 


29  0  0  !  2  18  0 

30  0  0  3  0  0 


31  0  0 

32  0  0 

33  0  0 

34  0  0 
0  0 


7 

0  7  10 
0  7  11 

080 


35 

36  0  0 

37  0  0 

38  0  0 

39  0  0 

40  0  0 


0  18 
0  18 
0  18 
0  18 
0  18 
0  18 
0  18 
0  18 
0  18 
0  18  10 
0  18  11 
0  19  0 


0  13 
0  13 
0  13 
0  13 
0  13 
0  13 
0  13 
0  13 
0  13 
0  13  10 
0  13  11 
0  14  0 


0  0  94 

0  0  10 

0  0  10 

0  0  10 

0  0  10 

0  0  10 

o  o  104 

o  o  104 

o  o  104 

o  o  104 

o  o  104 

0  0  11 


081 
082 
083 
084 
085 
086 
087 
088 
089 
0  8  10 
0  8  11 
090 


41  0  0 

42  0  0 

43  0  0 
14  0  0 

45  0  0 

46  0  0 

47  0  0 

48  0  0 
19  0  0 
50  0  0 


0  19 
0  19 
0  19 
0  19 
0  19 
0  19 
0  19 
0  19 
0  19 
0  19  10 

0  19  11 

1  0  0 


0  14 
0  14 
0  14 
0  14 
0  14 
0  14 
0  14 
0  14 
0  14  8 
0  14  1C 
0  14  11 
0  15  C 


0     0  11 
0     0  11 
0     0  11 
0     0  11 
0     0  114 
0     0  114 
0     0  114 
0     0  114 
0     0 
010 
010 
010 


091 
092 
093 
094 
095 
0  9  6 
0  9  7 
0  9 
099 
0  9  10 
0  9  11 
0  10  0 


BONUS 


11   PER  CENT. 


TABLES, 


D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

£    s.    d. 

£     s.     d. 

£    s.    d. 

£     s.     d. 

£    s.     d. 

£     ,v.     d. 

£    s.    d. 

£     s.     d. 

£     s.    d. 

£     s.    d. 

001 

000 

051 

0     0     64 

0  10     1 

o    i    14 

0  15     1 

018 

1     0     0 

0     2     24 

002 

000 

052 

007 

0  10     2 

o    i    14 

0  15     2 

018 

200 

045 

003 

0     0     OJ. 

053 

007 

0  10     3 

0     1     14 

0  15     3 

018 

300 

067 

004 

0     0     0| 

054 

007 

0  10     4 

o   i    14 

0  15     4 

018 

400 

0     8     94 

005 

o   o   04 

055 

007 

0  10     5 

0     1     14 

0  15     5 

0     1     84 

500 

0  11     0 

0     0     6 

0     0     0^ 

056 

0     0     74 

0  10     6 

012 

0  15     6 

0     1     84 

600 

0  13     24 

007 

001 

057 

0     0     74 

0  10     7 

0     1     2 

0  15     7 

0     1     84 

700 

0  15     5 

008 

001 

058 

o    o    74 

0  10     8 

012 

0  15     8 

0     1     84 

800 

0  17     7 

009 

001 

059 

o   o   74 

0  10     9 

012 

0  15     9 

0     1     9 

900 

0  19     94 

0     0  10 

001 

0     5  10 

o    o    74 

0  10  10 

o    i    24 

0  15  10 

019 

10     0     0 

1     2     0 

0     0  11 

0     0     1 

0     5  11 

008 

0  10  11 

0     1     24 

0  15  11 

0     1     9 

11      00 

1     4     24 

0     1     0 

0     0     1J 

060 

008 

0  11     0 

o    i    24 

0  16     0 

019 

-i  -I          V         \J 

12     0     0 

165 

0     1     1 

o   o   14 

061 

008 

0  11     1 

o   i    24 

0  16     1 

019 

13     0     0 

187 

012 

o   o   14 

062 

008 

0  11     2 

o   i    24 

0  16     2 

0     1     94 

14     0     0 

1  10     94 

013 

o   o   14 

063 

008 

0  11     3 

013 

0  16     3 

0     1     94 

15     0     0 

1  13     0 

014 

002 

064 

0     0     84 

0  11     4 

013 

0  16     4 

0     1     9| 

16     0     0 

1  15     24 

015 

002 

065 

0     0     8§ 

0  11     5 

013 

0  16     5 

0     1     94 

17     0     0 

1  17     5 

016 

002 

066 

0     0     84 

0  11     6 

013 

0  16     6 

0     1  10 

18     0     0 

1  19     7 

0     1     7 

002 

067 

0     0     84 

0  11     7 

0     1     34 

0  16     7 

0     1  10 

19     0     0 

2     1     94 

0     1     8 

002 

068 

009 

0  11     8 

0     1     34 

0  16     8 

0     1  10 

20     0     0 

240 

0     1     9 
0     1  10 

o   o   24 
o   o   24 

069 
0     6  10 

009 
009 

0  11      9 
0  11   10 

0     1     34 

01    34 

0  16     9 
0  16  10 

0     1  10 
0     1  10 

21     0     0 
22     0     0 

2     6     24 

285 

0     1  11 

0     0     24 

0     6  11 

009 

0  11  11 

0     1     34 

0  16  11 

o   i  104 

23     0     0 

2  10     7 

020 

o   o   24 

070 

009 

0  12     0 

0     1     4 

0  17     0 

o    i  104 

24     0     0 

2  12     94 

0     2     1 

0     0     24 

0     7     1 

0     0     9J 

0  12     1 

0     1     4 

0  17     1 

o   i  104 

25     0     0 

2  15     0 

022 

003 

072 

o   o   94 

0  12     2 

014 

0  17     2 

o   i  104 

26     0     0 

2  17     24 

023 

003 

073 

o   o   94 

0  12     3 

01     4 

0  17     3 

0     1  11 

27     0     0 

2  19     5 

024 

003 

074 

o   o   94 

0  12     4 

0     1     44 

0  17     4 

0     1  11 

28     0     0 

317 

025 

003 

075 

0     0  10 

0  12     5 

o    i    44 

0  17     5 

0     1  11 

29     0     0 

3     3     94 

026 

o   o   34 

076 

0     0  10 

0  12     6 

o   i    44 

0  17     6 

0     1  11 

30     0     0 

360 

027 
028 

o   o   34 
o   o   34 

077 
078 

0     0  10 
0     0  10 

0  12     7 
0  12     8 

o    i    44 

o    i    44 

0  17     7 
0  17     8 

0     1  11 

o   i  114 

31     0     0 
32     0    0 

3     8     24 
3  10     5 

029 

o   o   34 

079 

0     0  10 

0  12     9 

015 

0  17     9 

o   i  114 

33    0     0 

3  12    7 

0     2  10 

o   o   34 

0    7  10 

o   o  104 

0  12  10 

0     1     5 

0  17  10 

o   i  114 

34     0     0 

3  14     9f 

0     2  11 

004 

0    7  11 

0     0  104 

0  12  11 

0     1     5 

0  17  11 

o   i  114 

35     0     0 

3  17     0 

030 

004 

080 

o   o  104 

0  13     0 

015 

0  18     0 

020 

36     0     0 

3  19     24 

031 

004 

081 

o   o  104 

0  13     1 

0     1     54 

0  18     1 

020 

37     0     0 

4     1     5 

032 

004 

082 

0     0  11 

0  13     2 

0     1     54 

0  18     2 

020 

38     0     0 

437 

033 

o   o   44 

083 

0     0  11 

0  13     3 

0     1     54 

0  18     3 

020 

39     0     0 

4     5     94 

034 

o   o   44 

084 

0     0  11 

0  13     4 

0     1     5| 

0  18     4 

020 

40     0     0 

480 

035 
036 

o   o   44 
o   o   44 

085 
086 

0     0  11 
0     0  11 

0  13     5 
0  13     6 

o   i    54 

0     1     6 

0  18     5 
0  18     6 

0     2     04 
0     2     04 

41     0     0 
42     0     0 

4  10     24 
4  12     5 

037 

o   o   44 

087 

o   o  114 

0  13     7 

016 

0  18     7 

0     2     04 

43     0     0 

4  14     7 

038 
039 

005 
005 

088 
0     8.    9 

o   o  114 
o   a  114 

0  13     8 
0  13     9 

0     1     6 

016 

0  18     8 
0  18     9 

0     2     04 
0     2    Of 

44     0     0 
4^00 

~i     J.1          1 

4  16     94 
4   "IQ     0 

0     3  10 
0     3  11 

005 
005 

0     8  10 
0     8  11 

o   o  114 

010 
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o   i    44 

0  14     1 

0     2     14 

0  19     1 

0     2  104 

49     0     0 

770 

042 

o   o   74 

092 

0     1     44 

0  14     2 

0     2     14 

0  19     2 

0     2  10| 

50     0     0 

7  10    0 

043 

o   o   74 

093 

0     1     44 

0  14     3 

0     2     14 

0  19     3 

0     2  104 

51     0    0 

7  13    0 

044 

008 

094 

015 

0  14     4 

022 

0  19     4 

0     2  11 

52    0    0 

7  16     0 

045 

008 

095 

015 

0  14     5 

022 

0  19     5 

0     2  11 

53     0     0 

7  19     0 

046 

008 

096 

015 

0  14     6 

022 

0  19     6 

0     2  11 

54     0     0 

820 

:  0     4     7 

008 

097 

015 

0  14     7 

022 

0  19     7 

0     2  11 

55     0    0 

850 

j  0     4     8 

0     0     84 

098 

0     1     54 

0  14     8 

0     2     24 

0  19     8 

0     2  114 

56    o    o 

•880 

049 

0     0     84 

099 

0     1     54 

0  14     9 

0     2     24 

0  19     9 

0     2  1H 

57     0     0 

8  11     0 

0     4  10 

0     0     84 

0     9  10 

o    i    54 

0  14  10 

0     2     2| 

0  19  10 

0     2  114 

58     0     0 

8  14     0 

0     4  11 

009 

0     9  11 

0     1     6 

0  14  ll 

023 

0  19  11 

030 

59    0    0 

8  17     0 

050 

009 

0  10     0 

016 

0  15     0 

023 

1     0     0 

030 

60     0     0 

900 

70    0    0 

10  10     0 

90  0  0 

13  10     0 

110  0  0 

16  10     0 

130  0  0 

19  10     0 

150    0    0 

22  10     0 

80    0    0 

12     0     0 

100  0  0 

15     0     0 

120  0  0 

18     0     0 

140  0  0 

21     0     0 

160    0    0 

24     0     0 
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TABLES. 


D.W. 

B.W. 

D.W. 

B.W. 

' 
D.W. 

B.W. 

D.W. 

B.W. 

D.W. 

B.W. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.   d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

£    s.    d. 

001 

000 

051 

0     0  10 

0  10     1 

0     1     74 

0  15     1 

025 

1     0     0 

0     3     24 

002 

o   o   04 

052 

0     0  10 

0  10     2 

0     1     74 

0  15     2 

025 

200 

065 

003 

0     0     04 

053 

0     0  10 

0  10     3 

0     1     74 

0  15     3 

0     2     54 

300 

097 

004 

0    0     04 

054 

0     0  10 

0  10     4 

0     1     8 

0  15     4 

0     2     54 

400 

0  12     94 

005 

001 

055 

o   o  104 

0  10     5 

018 

0  15     5 

0     2     54 

500 

0  16     0 

006 

001 

056 

0     0  104 

0  10     6 

0     1     8 

0  15     6 

0     2     54 

600 

0  19     24 

007 

001 

057 

o   o  104 

0  10     7 

0     1     84 

0  15     7 

026 

700 

1     2     5 

008 

o   o   14 

058 

0     0  11 

0  10     8 

0     1     84 

0  15     8 

026 

800 

1     5     7 

009 

o   o   14 

059 

0     0  11 

0  10     9 

0     1     84 

0  15     9 

026 

900 

1     8     94 

0     0  10 

o   o   14 

0     5  10 

0    0  11 

0  10  10 

019 

0  15  10 

0     2     64 

10     0     0 

1  12     0 

0     0  11 
010 

002 
002 

0     5  11 
060 

0     0  114 

o   o  114 

0  10  11 
0  11     0 

0     1     9 
0     1     9 

0  15  11 
0  16     0 

0     2     64 
0     2     64 

11     0    0 
12     0     0 

1  15     24 
1  18     5 

Oil 

002 

0     6     1 

0     0  114 

0  11     1 

o    i    94 

0  16     1 

027 

13     0     0 

217 

012 

002 

062 

010 

0  11     2 

o    i    94 

0  16     2 

027 

14     0     0 

2     4     94 

013 

o   o   24 

063 

010 

0  11     3 

0     1     94 

0  16     3 

027 

15     0     0 

280 

01     4 

0     0     24 

064 

0     1     0 

0  11     4 

0     1     94 

0  16     4 

0     2     74 

16     0     0 

2  11     24 

015 

o   o   24 

065 

o   i    04 

0  11     5 

0     1  10 

0  16     5 

0     2     74 

17     0     0 

2  14     5 

016 

003 

066 

0    1    04 

0  11     6 

0     1  10 

0  16     6 

0     2     74 

18     0     0 

2  17     7 

0     1     7 

003 

067 

o   i    04 

0  11     7 

0     1  10 

0  16     7 

028 

19     0     0 

3     0     94 

018 

003 

068 

0     1     1 

0  11     8 

0     1  104 

0  16     8 

028 

20     0     0 

340 

019 

o   o   34 

069 

Oil 

0  11     9 

o    i  104 

0  16     9 

028 

21     0     0 

3     "     24 

0     1  10 

o   o   34 

0     6  10 

0     1     1 

0  11   10 

0     1  104 

0  16  10 

0     2     84 

22     0     0 

3  10     5 

0     1  11 

o   o   34 

0     6  11 

o    i    14 

0  11  11 

0     1  ll" 

0  16  11 

0     2     84 

23     0     0 

3  13     7 

020 

004 

070 

o    i    14 

0  12     0 

0     1  11 

0  17     0 

0     2     84 

24     0     0 

3  16    94 

021 

004 

0     7     1 

o   i    14 

0  12     1 

0     1  11 

0  17     1 

029 

25     0     0 

400 

022 

004 

072 

012 

0  12     2 

0     1  114 

0  17     2 

029 

26     0     0 

4     3     24 

023 

o   o   44 

073 

012 

0  12     3 

0     1  ll| 

0  17     3 

029 

27     0     0 

465 

024 

o   o   44 

074 

012 

0  12     4 

o    i  114 

0  17     4 

0     2     94 

28     0     0 

497 

025 

o   o   44 

075 

012 

0  12     5 

020 

0  17     5 

0     2     94 

29     0     0 

4  12     94 

026 

0     0     5 

076 

o   i   24 

0  12     6 

020 

0  17     6 

0     2     94 

30     0     0 

4  16     0" 

027 

005 

077 

o   i   24 

0  12     7 

020 

0  17    7 

0     2  10 

31     0     0 

4     19  24 

028 

005 

078 

o   i    24 

0  12     8 

0     2     04 

0  17     8 

0     2  10 

32     0     0 

525 

029 

0     0     54 

079 

013 

0  12     9 

0     2     04 

0  17     9 

0     2  10 

33     0     0 

557 

0     2  10 

0     0     54 

0     7  10 

013 

0  12  10 

0     2     04 

0  17  10 

0     2  10 

34     0     0 

5    8     94 

0     2  11 

o   o   54 

0     7  11 

0     1     3 

0  12  11 

0     2     1 

0  17  11 

0     2  104 

35     0     0 

5  12     0 

030 

006 

080 

o   i    34 

0  13     0 

021 

0  18     0 

0     2  104 

36     0     0 

5  15     24 

031 

006 

081 

o   i    34 

0  13"    1 

021 

0  18     1 

0     2  104 

37     0     0 

5  18     5 

032 

006 

082 

0     1     34 

0  13     2 

0     2     1 

0  18     2 

0     2  11 

38     0     0 

6     1     7 

033 

006 

083 

0     1     4 

0  13     3 

0     2     14 

0  18     3 

0     2  11 

39     0     0 

6     4     94 

034 

0     0     64 

084 

0     1     4 

0  13     4 

0     2     14 

0  18     4 

0     2  11 

40     0     0 

680 

035 
036 

0     0     64 
0     0     64 

085 
086 

014 
0     1     44 

0  13     5 
0  13     6 

0     2     14 
022" 

0  18     5 
0  18     6 

0     2  114 
0     2  114 

41     0     0 
42     0     0 

6  11     24 
6  14     5 

037 

007 

087 

0     1     44 

0  13     7 

022 

0  18     7 

0     2  114 

43     0     0 

6  17     7 

038 

007 

088 

0     1     4| 

0  13     8 

022 

0  18     8 

030 

44     0     0 

7     0    94 

039 

007 

089 

0     1     5 

0  13     9 

0     2     24 

0  18     9 

030 

45     0     0 

740 

0     3  10 
0     3  11 

o   o   74 
o    o    74 

0     8  10 
0     8  11 

0     1     5 
0     1     5 

0  13  10 
0  13  11 

0     2     24 
0     2     24 

0  18  10 
0  18  11 

030 
0     3     04 

46     0     0 
47     0     0 

7     7     24 
7  10    5 

040 

o   o    74 

090 

01    54 

0  14     0 

023 

0  19     0 

0     3     04 

48     0     0 

7  13    7 

041 

008 

091 

o   i    54 

0  14     1 

023 

0  19     1 

0     3     04 

49     0     0 

7  16    94 

0     42 

008 

092 

0     1     54 

0  14     2 

023 

0  19     2 

031 

50     0     0 

800 

043 

008 

093 

0     1     54 

0  14     3 

0     2     34 

0  19     3 

031 

51     0     0 

8     3     24 

044 

0     0     84 

094 

0     1     6 

0  14     4 

0     2     34 

0  19     4 

0     3     1 

52     0     0 

865 

045 

0     0     84 

095 

016 

0  14     5 

0     2     34 

0  19     5 

0     3     14 

53     0     0 

897 

046 
047 

0    0    84 
009 

096 
097 

016 
0     1     64 

0  14     6 
0  14     7 

024 
024 

0  19     6 
0  19     7 

0     3     14 
0     3     14 

54     0     0 
55     0     0 

8  12     94 
8  16     0 

048 
049 

009 
009 

098 
099 

0     1     64 
0     1     64 

0  14     8 
0  14     9 

024 
0     2     44 

0  19     8 
0  19     9 

032 
032 

56     0     0 
57     0     0 

8  19     24 
925" 

0     4  10 

o   o   94 

0     9  10 

0     1     7 

0  14  10 

0     2     44 

0  19  10 

032 

58     0     0 

957 

0     4  11 

o   o   94 

0     9  11 

0     1     7 

0  14  11 

0     2     4| 

0  19  11 

032 

59     0     0 

9     8     94 

050 

o   o   94 

0  10     0 

0     1     7 

0  15     0 

025 

1     0     0 

0     3     24 

60     0     0 

9  12     0 

70  0  0 

11     4     0 

90  0  0 

14     8     0 

110  0  0 

17  12     0 

130  0  0 

20  16     0 

150    0    0 

24     0     0 

80  0  0 

12  IS     0 

100  0  0 

16     0     0 

120  0  0 

19     4     0 

140  0  0 

22     8     0 

160    0    0 

25  12     0 
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B.W. 

D.W. 

B.W. 

D.W. 
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B.W. 
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£    s.    d. 
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£    s.    d. 
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001 

000 

051 

o   o  104 

0  10     1 

0     1     84 

0  15     1 

0     2     64 

100 

035 

002 

o   o   04 

052 

o   o  104 

0  10     2 

0     1     84 

0  15     2 

027 

200 

0     6     94 

003 

o   o   04 

053 

o   o  104 

0  10     3 

019 

0  15     3 

027 

300 

o  10   24 

004 

o   o   04 

054 

0     0  11 

0  10     4 

0     1     9 

0  15     4 

0     2     74 

400 

0  13     7 

005 

001 

055 

0     0  11 

0  10     5 

0     1     9 

0  15     5 

0     2     74 

500 

0  17     0 

006 

001 

056 

0     0  11 

0  10     6 

0     1     94 

0  15     6 

0     2     74 

600 

1     0     5 

007 

0     0     1 

057 

o   o  114 

0  10'   7 

0     1     94 

0  15     7 

028 

700 

1     3     94 

008 

o   o   14 

058 

o   o  114 

0  10     8 

0     1     94 

0  15     8 

028 

800 

1     7     24 

009 

o   o   14 

0     5.    9 

o   o  114 

0  10     9 

0     1  10 

0  15     9 

028 

900 

1  10    7 

0     0  10 

o   o   14 

0     5  10 

010 

0  10  10 

0     1  10 

0  15  10 

0     2     84 

10     0     0 

1  14    0 

0     0  11 

0     1     0 

002" 

002 

0     5  11 
060 

010 
010 

0  10  11 
0  11     0 

0     1  10 

o   i  104 

0  15  11 
0  16     0 

0     2     84 
0     2     84 

11     0     0 
12     0     0 

1  17    5 
2    0     94 

0     1     1 

002 

0     6     1 

o    i    04 

0  11     1 

o   i  104 

0  16     1 

029 

13     0     0 

2     4     2| 

012 

o   o   24 

062 

0    1     04 

0  11     2 

0     1  104 

0  16     2 

029 

14     0     0 

2     7     7 

0     1     3 

o    o   24 

063 

o    i    04 

0  11     3 

0     1  11 

0  16     3 

029 

15     0     0 

2  11     0 

0     1     4 

o    o    24 

064 

0     1     1 

0  11     4 

0     1  11 

0  16     4 

0     2     94 

16     0     0 

2  14     5 

0     1     5 

003 

065 

0     1     1 

0  11     5 

o   i  114 

0  16     5 

0     2     94 

17     0     0 

2  17     94 

016 

003 

066 

o   i    14 

0  11     6 

o   i  114 

0  16     6 

0     2     94 

18     0     0 

3     1     24 

0     1     7 

003 

067 

0     1     l| 

0  11     7 

o    i  114 

0  16     7 

0     2  10 

19     0     0 

347 

0     1     8 

o   o   34 

068 

0     1     l| 

0  11     8 

020 

0  16     8 

0     2  10 

20     0     0 

380 

019 

o   o   34 

069 

0     1     2 

0  11     9 

020 

0  16     9 

0     2  10 

21     0     0 

311     5 

0     1   10 
t)     1  11 
020 

o    o   34 

004 
004 

0     6  10 
0     6  11 
070 

0     1     2 
012 
0     1     24 

0  11  10 
0  11  11 
0  12     0 

020 
0     2     04 
0     2     04 

0  16  10 
0  16  11 
0  17     0 

0     2  104 
0     2  10| 
0     2  104 

22     0     0 

23     0     0 
24     0     0 

3  14     94 
3  18     2| 

4     1     7 

0     2     1 

004 

0     7     1 

o   i    24 

0  12     1 

0     2     04 

0  17     1 

0     2  11 

25     0     0 

450 

0     2     2 

o    o   44 

072 

o    i    24 

0  12     2 

021 

0  17     2 

0     2  11 

26     0     0 

485 

023 

o   o   44 

073 

013" 

0  12     3 

021 

0  17     3 

0     2  11 

27     0     0 

4  11     94 

024 

005 

074 

0     1     3 

0  12     4 

0     2     1 

0  17     4 

0     2  114 

28     0     0 

4  15     2| 

0     2     5 

005 

075 

0     1     3 

0  12     5 

0     2     14 

0  17     5 

0     2  114 

29     0     0 

4  18     7 

026 

005 

076 

0     1     34 

0  12     6 

0     2     14 

0  17     6 

0     2  114 

30     0     0 

520 

027 

o   o   54 

077 

o    i    34 

0  12     7 

0     2     14 

0  17     7 

0     3     0" 

31     0     0 

555 

028 
029 
0     2  10 

0     0     54 

o   o   54 

006 

078 
079 
0    7  10 

0     1     3| 
014. 
014 

0  12     8 
0  12     9 
0  12  10 

022 
022 
022 

0  17     8 
0  17     9 
0  17  10 

030 
030 
0     3     04 

32     0     0 
33     0     0 
34     0     0 

5     8    94 
5  12    24 
5  15     7 

0     2  11 

006 

0     7  11 

014 

0  12  11 

0     2     24 

0  17  11 

0     3     Oi 

35     0     0 

5  19     0 

030 

006 

080 

o    i    44 

0  13     0 

0     2     24 

0  18     0 

0     3     0| 

36     0     0 

625 

031 

0     0     64 

081 

o   i    44 

0  13     1 

0     2     24 

0  18     1 

0     3     1 

37     0     0 

6     5     94 

032 

0     0     64 

082 

o    i    44 

0  13     2 

023 

0  18     2 

0     3     1 

38     0     0 

6     9     24 

033 

0     0     64 

083 

0     1     5 

0  13     3 

023 

0  18     3 

0     3     1 

39     0     0 

6  12     7 

034 

007 

084 

0     1     5 

0  13     4 

023 

0  18     4 

0     3     14 

40     0     0 

6  16     0 

035 

007 

085 

0     1     5 

0  13     5 

0     2     34 

0  18     5 

0     3     14 

41     0     0 

6  19     5 

036 

007 

086 

0     1     54 

0  13     6 

0     2     34 

0  18     6 

0     3     14 

42     0     0 

7     2     94 

037 

o   o   74 

087 

o   i    54 

0  13     7 

0     2     34 

0  18     7 

032 

43     0     0 

7     6     24 

038 

o   o   74 

088 

0     1     54 

0  13     8 

024 

0  18     8 

032 

44     0     0 

797 

039 

o    o    74 

089 

016 

0  13     9 

024 

0  18     9 

032 

45     0     0 

7  13    0 

0     3  10 

008 

0     8  10 

0     1     6 

0  13  10 

024 

0  18  10 

0     3     24 

46     0     0 

7  16    5 

0     3  11 

008 

0     8  11 

016 

0  13  11 

0     2     44 

0  18  11 

0     3     24 

47     0     0 

7  19    94 

040 

008 

090 

0     1     64 

0  14     0 

0     2     44 

0  19     0 

033 

48     0     0 

.8    3    24 

041 

0     0     84 

091 

0     1     64 

0  14     1 

0     2     44 

0  19     1 

033 

49     0     0 

867 

042 

0     0     8| 

092 

0     1     64 

0  14     2 

025 

0  19     2 

0     3     3 

50     0     0 

8  10     0 

043 

0     0     8| 

093 

0     1     7 

0  14     3 

025 

0  19     3 

0     3     34 

51     0     0 

8  13     5 

'.    0     4     4 

009 

094 

0     1     7 

0  14     4 

025 

0  19     4 

0     3     34 

52     0     0 

8  16     94 

045 

009 

095 

0     1     7 

0  14     5 

0     2     54 

0  19     5 

0     3     34 

53     0     0 

9     0     24 

046 

009 

096 

0     1     74 

0  14     6 

0     2     5| 

0  19     6 

034 

54     0     0 

937 

047 

o   o   94 

097 

o    i    74 

0  14     7 

0     2     54 

0  19     7 

034 

55     0     0 

970 

048 

0     0     94 

098 

0     1     74 

0  14     8 

026" 

0  19     8 

034 

56     0     0 

9  10     5 

049 

o   o   94 
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55 
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94 
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874 

84 
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74 

72 

70 

68 

66 

64 

63 

61 

60 

58 

57 

56 

54 

96 

92i 

89 

86 

83 

81 

78 

76 

74 

71 

69 

674 

66 

64 

62^ 

61 

59 

58 

57 

56 

96 

93 

90 

87 

84 

81 

79 

76 

74 

72 

70 

68 

66§ 

65 

63 

62 

60 

59 

58 

96 

93 

90 

87 

84 

82 

79 

77 

75 

73 

71 

69 

674 

66 

64 

63 

61 

60 

97 

93 

90 

874 

85 
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80 

78 

76 

74 

72 

70 

68 

66§ 

65 

64 

62 

97 

94 

91 

88 

85 

83 

81 

78 

76 

74 

72* 

71 

69 

67* 

66 

64 

Q7 

<M 

91 

88 

Sf> 

83 

81 

79 

77 

75 

73 

71 

70 

68 

665f 

97 

94 

91 

88 

86 

84 

81 

79 

774 

76 

74 

72 

70 

69 

97 

94 

91 

89 

86 

84 

82 

80 

78 

76 

74 

72* 

71 

97 

94 

9? 

89 

87 

85 

#2* 

80 

78 

77 

75 

73 

97 

94 

9? 

89 

87 

85 

83 

81 

79 

77 

76 

97 

95 

92 

90 

87* 

85 

83 

81 

79 

78 

974 

95 

92| 

90 

88 

86 

84 

82 

80 

97i 

95 

92* 

90 

88 

86 

84 

82 

97* 

95 

92* 

90 

88 

86 

84 

97* 

95 

93 

01 

89 

87 

97* 

95 

93 

91 

89 

97* 

95 

93 

91 

97* 

95 

93 

97* 

96 

98 

1  •• 

TIME    LIMIT   IN    HOURS. 


Ill 

92 

94 

96 

98 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

160 

170 

180 

190 

200 

31 

34 

33 

324 

32 

31 

30 

28 

27 

26 

25 

24 

23 

22 

21 

21 

19 

18 

17 

16 

15 

32 

35 

34 

33J 

324 

32 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

33 

3G 

35 

34 

33£ 

33 

31 

30 

29 

274 

26 

25 

24 

24 

23 

22 

21 

19 

18 

174 

16 

34 

37 

36 

35 

35 

34 

324 

31 

30 

28 

27 

26 

25 

24 

23 

224 

21 

20 

19 

18 

17 

35 

38 

37 

36 

36 

35 

33J 

32 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

19 

18 

174 

36 

39 

38 

374 

37 

36 

34 

324 

31 

30 

29 

274 

27 

26 

25 

24 

224 

21 

20 

19 

18 

37 

40 

39 

38 

374 

37 

35 

34 

32 

31 

30 

28 

274 

26 

26 

25 

23 

22 

21 

19 

18 

38 

41 

40 

40 

39 

38 

36 

35 

33 

32 

30 

29 

28 

27 

26 

25 

24 

224 

21 

20 

lit 

39 

424 

41 

41 

40 

39 

37 

35 

34 

324 

31 

30 

29 

28 

27 

26 

24 

23 

22 

21 

19 

40 

43 

424 

42 

41 

40 

38 

36 

35 

33i 

32 

31 

30 

29 

274 

27 

25 

24 

22 

21 

20 

41 

45 

44 

424 

42 

41 

39 

37i 

36 

34 

33 

32 

30 

29 

28 

274 

26 

24 

23 

22 

20 

42 

46 

45 

44 

43 

42 

40 

38 

36 

35 

34 

324 

31 

30 

29 

28 

26 

25 

23 

22 

21 

43 

474 

46 

45 

44 

43 

41 

39 

374 

36 

34 

33 

32 

31 

30 

29 

27 

25 

24 

224 

21 

44 

48 

47 

46 

45 

44 

42 

40 

38 

37 

35 

34 

324 

32 

30 

29 

274 

26 

24 

23 

22 

45 

49 

48 

47 

46 

45 

43 

41 

39 

374 

36 

35 

334 

32 

31 

30 

28 

26 

25 

24 

•2-2!, 

46 

50 

49 

48 

47 

46 

44 

42 

40 

38 

37 

35 

34 

33 

32 

31 

29 

27 

26 

24 

23 

47 

51 

50 

49 

48 

47 

45 

424 

41 

39 
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36 

35 

34 

324 

31 

29 

274 

26 

25 

23 

48 

52 

51 

50 

49 

48 

46 

44 

42 

40 

38 

37 

36 

34 

33 
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24 
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53 

52 
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50 

49 

47 

45 

424 

41 

39 

374 

36 

35 

34 

324 

31 

29 

27 

26 

24 

50 

54 

53 

52 

51 

50 
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45 

43 

42 

40 

38 

37 

36 

34 

33J 

31 

29 

28 

26 

25 

52 

56 

55 

54 

53 

52 

50 
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45 
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29 
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